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Abstract

Perhaps the most significant decision a doctoral student makes in the beginning of her research
career is the selection of a thesis supervisor. Most often these decisions are in the form of a selec-
tion problem from a finite number of choices. The selection is based on a set of criteria, such as
professors’ reputation, knowledge, and matching of interests among others. However, the applica-
tion of these criteria in selecting a supervisor is often done in an unplanned manner, which can
become one of the reasons for regret, lack of motivation, and poor quality of research output. The
need for having a supervisor who fits well with the students’ preferences can hardly be overem-
phasized. This requires that students should select their supervisor in an objective manner, taking
all factors and their own priorities into account. In order to address this need of doctoral students,
the paper aims to demonstrate the use of analytical hierarchy process (AHP) in the selection of a
thesis supervisor. A survey of doctoral students is conducted to obtain a list of criteria that are
significant for selection of a research guide and then modeled as an AHP problem. A survey of
junior and senior doctoral students is also conducted to ascertain the relative weights of the crite-
ria elements to demonstrate the application of the proposed method.

Keywords: Thesis supervisor, doctoral dissertation, analytical hierarchy process, doctoral stu-
dents, multiple criteria

Introduction

A fundamental characteristic of doctoral research is that it is carried out under the guidance of
one or more academic supervisors. Although researchers have paid attention to many aspects of
student learning and research in management education, one facet still seriously overlooked is
that of research supervision (Armstrong, Allison, &Hayes, 2004). Several problems, such as poor
completion rates of research degrees (Burnett, 1999) and delayed completion of thesis (Garcia,
Malot, & Brethower, 1988), have been
found in work related to thesis in post-
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graduate and higher levels of education.
For example, Rudd (1985) found that in
UK 40% to 50% of post graduate stu-
dents failed to complete their disserta-
tion in social sciences. The quality of
supervision has been often indicated as
the main reason for these problems (Dil-
lon & Malott, 1981; Zoia, 1981). Stu-
dents have expressed dissatisfaction
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with the process of supervision (Hockey, 1991) with reasons for dissatisfaction, which include
poor direction and structure (Acker, Hill, & Black, 1991), allocation to a supervisor with interests
not matching with those of the student, and insufficient guidance and time scaling (Eggleston &
Delamont, 1983; Wright and Lodwick, 1989). Such dissatisfaction rates have been found to be
higher in the domain of social sciences than in natural sciences (Young, Fogarty & McRea,
1987).

In a study of the research supervision process for postgraduate students, Eggleston and Delamont
(1983), found that the matching of student to supervisor for effective relationships is crucially
important. The question that arises is how can this match between student and supervisor be
made? In a doctoral level program, the student chooses a supervisor and has to develop a relation-
ship with this individual.

This relationship is different in many ways from the relationships that students have had with the
lecturers who delivered most of the courses. For example, research students do need guidance,
but they also need to develop sufficient autonomy and freedom to design and execute their own
projects (Cornwall, Schmithals, & Jaques, 1977; Harding, 1973). Clearly, there are several quali-
ties that a student expects to see in her research supervisor, all of which may or may not be of
equal significance to the student. Consequently, the process of selection of the supervisor be-
comes one of the critical factors in determining the degree of fit between the student and her su-
pervisor.

Ideally a student should know the key attributes she wishes to see in her supervisor and their rela-
tive importance, and then be able to choose the supervisor who best fits her priorities. There are
no studies that have looked into the method of supervisor selection, and this is where this study
hopes to fill the gap. This study proposes and demonstrates the application of a multiple criteria
based selection method viz Analytical Hierarchy Process (AHP) for research supervisor selection.

The next section discusses the details of the methodology used in this paper.

Methodology

This study was conducted in two phases. The first phase may be described as the formulation
phase where the basic selection problem was formulated as a multi criteria decision making prob-
lem. The second phase was the demonstration phase where the formulated problem was actually
applied on a set of participants in the study to come out with conclusions for the larger audience
of future research students.

In the first phase of the study doctoral students at the authors’ institute were asked to list all fac-
tors they would consider or would recommend one should consider before selecting a thesis su-
pervisor. The simple question that was asked is, “What are important characteristics that you look
for in a faculty member before selecting her or him as a thesis supervisor?” There were 47 stu-
dents in the Ph.D. programme during the time of study, of which 23 responded. This resulted in
an initial list of 13 items. In the original list of 13 items “reputation” and “subject knowl-
edge/publications” were separate elements. However, because of the direct relationship between
“subject knowledge/publications” and “reputation” it was deemed prudent to treat them as a sin-
gle element. Three other elements that conveyed the same sense were “can take a stand”, “pro-
vide support” and “strong in character”. These were taken together and replaced by a single ele-
ment namely “can take a stand”. The selection problem was then formulated using the 10 ele-
ments that serve as the criteria for selection. This discussion is presented in the next section.

In the demonstration phase of the study, two groups of five students were randomly selected for a
questionnaire survey. One group consisted of only junior students - those who had not yet se-
lected their supervisor - and the other group consisted of five senior students who had already
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worked with their supervisor for at least two years. All the students agreed to participate in the
study that required rating the pair wise comparison of the ten elements identified earlier. As the
senior students already had supervisors they were asked to rate the pairs on the basis of what they
think one should give importance to, while the junior students were asked to rate the pairs based
on what they feel is important to them in selecting a thesis supervisor. The AHP formulation for
both these groups was then solved and their differences noted. This discussion on findings is pre-
sented in section on results.

Supervisor Selection Criteria

Most often supervisor selection happens based on input from senior doctoral students and one’s
own understanding of various strengths of the faculty members. The academy of management’s
doctoral students’ liaison committee mentions three key elements to be considered when selecting
a dissertation committee: expertise and interest in the topic pursued by the student, contacts with
academic and other organizations where one wishes to end up working post dissertation, and
good interrelationship between committee members
(http://www.aom.pace.edu/students/faganswers.htm). At a broad level, these elements do cover a

majority of the concerns in supervisor selection and most doctoral students do consider them
while selecting a thesis supervisor, however a detailed set that students consciously use in select-
ing a supervisor is rarely documented. To obtain comprehensive selection criteria, the doctoral
students at the authors’ institute were asked to list all issues they would consider or recommend
one should consider before selecting a thesis supervisor. Table 1 presents the final set of ten key
elements after suitably rewording some of the elements and dropping some that conveyed the

same meaning.

Table 1: Key elements considered in supervisor selection
Element Description
Freedom to work (FW) The professor is open to ideas and is flexible about adopting alter-

ative approaches

Time conscious (TC)

The professor is conscious about time taken for completion and is
generally willing to work towards it

Job prospect (JP)

The professors’ ability to help the candidate in obtaining a suitable
job after completion of dissertation

Convergence of interest
(CD)

The matching of interest of the student and the professor

Reputation/Subject
knowledge/Publications
(RP)

The reputation of the professor in his or her field.

Personal relationship with
the professor (PR)

Cordial and understanding relationship with the professor

Social networks (SN)

The professors’ social network and relationship with other professors
in the institute and outside

Can take a stand (CS)

The extent to which the professor will support the student in conten-
tious situations, and defend his or her stand once it has been agreed
upon previously

Number of thesis guided
(TG)

Number of thesis guided by the professor, the more the better

Commitment and in-
volvement (IN)

Professors’ enthusiasm in guiding the thesis, emotional investment
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Ideally a research student would like all the elements to be present in a high degree in a potential
supervisor but is unlikely to find a supervisor who is better on each attribute than all other poten-
tial supervisors. Therefore a doctoral candidate needs to make choices depending on what is
available and what are her own priority ratings of the attributes she seeks in the supervisor. This
brings us to the second part of the paper and that is to identify a technique so that the relative im-
portance of the elements can be worked out for any candidate. Thus we need to be able to assign
importance weights in an objective manner to the ten elements in Table 1. The technique that is
proposed here is the analytical hierarchy process, which is described briefly in the next section.

Formulating the Supervisor Selection Problem

Saaty (1980) developed the Analytic Hierarchy Process (AHP) to enable decision making in
situations characterized by multiple attributes and alternatives. AHP allows selection and priority
ordering of alternatives based on multiple criteria. It is a decision tool that structures a complex
decision problem in a hierarchical fashion, allows comparison of tangible and intangible factors,
and sets priorities among alternative course of action (Foreman & Gass, 2001).

There are four major steps in applying the AHP technique:

1. Develop a hierarchy of factors impacting the final decision. This is known as the AHP
decision model. In this case these are the ten elements (Table 1) that make up the first
level of the hierarchy. The second level is the candidate alternatives, i.e. the set of poten-
tial supervisors.

2. Elicit pair wise comparisons between the factors using inputs from decision makers.
Pair wise comparison of the elements will allow the derivation of priority/significance
weights for the elements. While comparing two elements we follow the simple rule as
recommended by Saaty (1980), though more complicated methods using fuzzy triangular
numbers are often used to impute values to linguistic variables. The valued assigned to a
comparison can range from 1/9 to 9, where 1/9 would imply that the one element is ex-
tremely less important than the other and 9 implies that the element is extremely more
important than the other (Saaty, 1980). A case of equal importance is indicated by the
value 1. Furthermore the importance of one element with respect to another is the recip-
rocal of the value assigned to the importance of the second compared to the first. Once a
matrix of paired comparisons is obtained the priority weight vector is the Eigen vector of
the matrix corresponding to the largest Eigen value. Thus while comparing two elements
X and Y we assign the values in the following manner.

a. lif X andY are equally important

b. 3 if X is weakly more important than Y

c. 5if X is strongly more important than Y

d. 7if X is very strongly more important than Y

e. 9if X is absolutely more important that Y

f. Reciprocal values are used when X and Y are interchanged.

3. Evaluate relative importance weights at each level of the hierarchy. Here there are
only two levels: the criteria elements and the set of potential supervisors.

4. Combine relative importance weights to obtain an overall ranking of the candidate
alternatives. In this case the alternatives are the potential supervisors from which the
student selects one by using a synthesis process that compares alternatives in light of the
relative weights of the criteria elements.
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Figure 1 presents the decision problem as formulated under AHP.

Supervisor Selection

Professor A Professor B

Figure 1: Hierarchical structure of the supervisor selection problem

The top level of the hierarchy represents the objective of the decision problem:; in this case, se-
lection of the supervisor is the decision problem being addressed. The set of choices from which a
selection has to be made is the last level of the hierarchy. In this case, for the sake of illustration,
the student is considering only two faculty members as potential supervisors. This level can have
as many alternatives as one wishes without the need to modify the process of obtaining the pref-
erence weights. The various criteria that need to be satisfied and any categorization of such crite-
ria make up the middle level of the hierarchy. The problem formulated above is that of selecting
a supervisor from the two alternatives, viz Professor A and Professor B. The decision will be
based on the relative importance of the elements for the student and the degree of fulfillment of
the elements by each of the professors. The professor with highest total rating, which is obtained
through a synthesis process, is the one to be selected.

Results

A pair wise comparison matrix was generated for each group by taking the geometric mean of
pair wise ratings by individual members of the group. Table 2 presents the matrix for senior stu-
dents and Table 3 presents the elements of the matrix pertaining to the junior students.
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Table 2: Preference weight matrix of the senior students

FW TC JP CI RP PR SN CS TG IN
FW 1.00 0.28 0.32 0.19 0.20 0.47 0.57 0.20 1.07 0.30
TC 3.55 1.00 2.29 3.16 0.82 0.52 0.58 0.27 4.04 0.34
JP 3.16 0.44 1.00 0.62 1.03 1.07 0.86 0.48 2.81 0.35
CI 5.16 0.32 1.62 1.00 1.05 0.35 0.45 0.22 2.61 0.20
RP 4.90 1.22 0.97 0.95 1.00 1.22 1.40 0.29 4.48 0.28
PR 2.14 1.93 0.93 2.89 0.82 1.00 0.91 0.47 2.61 0.41
SN 1.75 1.72 1.16 2.24 0.71 1.10 1.00 0.36 4.04 0.82
CS 4.90 3.66 2.09 4.55 342 2.13 2.79 1.00 4.55 2.89
TG 0.93 0.25 0.36 0.38 0.22 0.38 0.25 0.22 1.00 0.20
IN 3.38 2.95 2.89 4.96 3.59 2.41 1.22 0.35 4.96 1.00

Table 3: Preference weight matrix of the junior students

FW TC JP CI RP PR SN CS TG IN
FW 1.00 0.84 0.98 0.49 0.75 0.72 1.48 0.32 3.21 0.38
TC 1.18 1.00 2.54 0.95 0.49 1.05 1.93 0.21 3.00 0.20
JP 1.02 0.39 1.00 1.11 0.80 1.09 1.38 0.19 2.63 0.67
Cl 2.04 1.05 0.90 1.00 0.47 1.63 0.86 0.36 2.26 0.21
RP 1.33 2.04 1.25 2.14 1.00 2.54 2.17 0.39 3.16 0.30
PR 1.38 0.95 0.92 0.61 0.39 1.00 2.54 0.39 1.90 0.19
SN 0.68 0.52 0.72 1.16 0.46 0.39 1.00 0.22 1.48 0.18
CS 3.16 4.83 5.16 2.81 2.54 2.54 451 1.00 5.52 0.54
TG 0.31 0.33 0.38 0.44 0.32 0.53 0.68 0.18 1.00 0.16
IN 2.63 4.90 1.50 4.66 3.33 5.16 5.52 1.84 6.11 1.00

After obtaining the Eigen vector for the largest Eigen value (as per the AHP process) of each of

these, the priority weights of the elements for each group were obtained as shown in Table 4.

Table 4 - Importance weights of criteria elements in supervisor selection

Items Junior Students Senior Students
Importance Rank Importance Rank
Weights Weights
Commitment and Involvement (IN) 0.256023 1 0.181471 2
Can take a stand (CS) 0.218105 2 0.24168 1
Reputation/Subject knowl- 0.106535 3 0.09353 5
edge/Publications (RP)
Time conscious (TC) 0.073429 4 0.090187 6
Convergence of interest (CI) 0.069824 5 0.061271 8
Job prospect (JP) 0.06855 6 0.074942 7
Freedom to work (FW) 0.06611 7 0.031313 9
Personal relationship with the pro- 0.06502 8 0.095547 4
fessor (PR)
Social networks (SN) 0.045733 9 0.100905 3
Number of thesis guided (TG) 0.030672 10 0.029153 10
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Two objectives are served by the foregoing analysis. First, a general picture emerges regarding
importance given to various elements in selecting a supervisor. Secondly, the analysis brings out
the differing priorities of senior/experienced students and students who are about to embark on a
research project. While commitment and involvement and can take a stand were the two elements
with highest importance for both the groups of students, senior students valued the supervisors’
ability to take a stand more than her commitment and involvement in the research work. The jun-
ior students however, felt commitment and involvement as the most significant attribute they
would look for in a supervisor. One explanation for this could be that students with no research
experience are more dependent on their supervisor and while those well into their research pro-
jects are more confident of their own ability. Similarly significant differences between impor-
tance given to social networks of the supervisor and personal relationship with the professor are
noticed between the two groups. To test whether a statistically significant correlation exists be-
tween priorities of these two groups, Spearman Rank Order correlation coefficient was computed
and found to be 0.539. At 5% level of significance for a list of size 10, the significant value is
0.55 (>0.539) which indicates that the ranks allotted by the two groups are not significantly corre-
lated. In order words priorities of the attributes sought for in a supervisor are significantly differ-
ent among the two groups of research students. The statistical difference in rating the elements
between the two groups brings out the need for mentoring of fresh research candidates by their
more experienced seniors. While mentoring happens informally, a formalized method of groom-
ing research students especially by the seniors can help reduce some of the research related prob-
lems engendered from not selecting the best fit supervisor.

Once the importance weights are determined for the attributes, the various alternatives, i.e. the
potential supervisors, can be ranked using a synthesis process as illustrated here.

This example assumes that the student is considering two professors from which she will select
one as a supervisor. The limitation of two in the example is only for brevity; in practice the same
method applies to any number of alternatives. Let us call these alternatives A and B. A value to
record the pair wise comparison of A and B is given as per the method discussed in the section on
Formulating the Supervisor Selection Problem with respect to each of the criteria elements.

Thus for element 5, i.e. Convergence of interest (CI), the students notes down a score that com-
pares A and B on the CI aspect. For example if a students perceives B to be little better than A
with respect to CI, the score allotted is 5. The following matrix is generated for the CI criteria
element

A B
A 1 5
B 1/5 1

The corresponding weights are A —0.125 and B — 0.875

The same process is repeated for the remaining 9 attributes to obtain weights for A and B with
respect to each of them. The following table is then constructed using the relative weights of the
ten elements, and the weights of A and with respect to each of the ten elements. The relative
weights for the ten elements are taken from junior students score as given in Table 3 rounded to 3
decimal places.
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Table 5: Final Selection - Illustration
Item Importance Professor A Professor B
weight

Commitment and Involvement (IN) 0.256023 0.25 0.75
Can take a stand (CS) 0.218105 0.25 0.75
Reputation/Subject knowl- 0.106535 0.5 0.5
edge/Publications (RP)

Time conscious (TC) 0.073429 0.75 0.25
Convergence of interest (CI) 0.069824 0.125 0.875
Job prospect (JP) 0.06855 0.9 0.1
Freedom to work (FW) 0.06611 0.5 0.5
Personal relationship with the profes- 0.06502 0.5 0.5
sor (PR)

Social networks (SN) 0.045733 0.5 0.5
Number of thesis guided (TG) 0.030672 0.5 0.5

Total score for A = sum product of columns 2 and 3 of table 4 = 0.4238
Total score for B = sum product of rows 2 and 4 of table 4 = 0.5762

This implies that B should be selected as the supervisor

Limitations

One of the assumptions implicit in employing this technique is that the student making the
choices and paired comparison is mature enough to know the correct priorities. The study also
assumes that the student is able to compare objectively two or more candidate supervisors on
each of the attributes. In many cases it may so happen that the student has never interacted with a
potential supervisor; hence, it becomes impossible to make objective comparison with other can-
didate supervisors on many of the attributes. Thus a great deal of information from discussion
with seniors and other peers is required before such a comparison can be done. This implies a
significant responsibility on the candidate to able to gather and process information from different
sources. Furthermore, the candidate herself has to be mature enough to have the right expecta-
tions from a doctoral research project. For example, a doctoral student who is not a good candi-
date can still be unhappy with his supervisor in spite of selecting the supervisor with the best fit,
mainly because of carrying wrong expectations into the project.

Another important limitation of the study is that it is not verifiable as of now whether supervisor
selection done in this way actually leads to better dissertations in terms of time to complete the
research, quality of the research, etc. While this creates an opportunity for further research, it also
implies that in absence of such evaluative information about this method, there is perhaps little
motivation to adopt this approach for supervisor selection. However, the method can be very use-
ful to cross check one’s tentative selection or shortlist to a few candidate supervisors from a large
set of alternatives. Another situation where this proposed technique is also not applicable is when
there are no alternatives available for choosing a supervisor. Such situations can arise when the
student is very strongly focused on a particular area of research or the university does not have
enough qualified faculty relative to the number of students. Also it must be remembered that su-
pervisor student fit is one of the necessary conditions for good research but not the only one;

30



Ray

hence, to that extent using this method of selection of supervisor does not imply that the outcome
will necessarily be a successful thesis.

Conclusion

Selecting a research supervisor is an extremely significant initial step in one’s journey into the
research world. It is therefore important that the decision be made in as informed a manner as
possible. In this paper a decision making model based on the AHP technique has been illustrated
for the selection of the most suitable professor for the role of thesis supervisor. The AHP tech-
niques illustrated here adds value to human judgment by introducing objectivity and quantifica-
tion of priorities, allowing students to make a more informed choice of supervisor. It is hoped that
the doctoral students can use this approach to validate their own tentative choice and be more
confident about the decisions they have made or will make with regard to selecting their thesis
supervisor.

References

Acker, S., Hill, T., & Black, E. (1994). Thesis Supervision in the social sciences: Managed or Negotiated?
Higher Education, 28, 483-498.

Armstrong, S. J., Allison, C. W., & Hayes, J. (2004). The effects of cognitive style on research supervision:
A study of student—supervisor dyads in management education. Academy of Management Learning
and Education, 3.

Burnett, P. (1999). The supervision of doctoral dissertation using a collaborative cohort model. Counselor
Education and Supervision, 39(1), 46-52.

Cornwall, M. G., Schmithals, F., & Jaques, D. (Eds.). (1977). What is project orientation? An overview. In
Proceedings of the Seminar on Project Orientation in Higher Education, 1-16. University of Bremen,
March 1976, University of London, Institute of Education.

Dillon, M. J., & Malott, R. W. (1981). Supervising masters thesis and doctoral dissertations. Teaching and
Psychology, 8(3), 195-202.

Eggleston, J., & Delamont, S. (1983). Supervision of students for research degrees. Birmingham, AL:
BERA.

Forman, E. H., & Gass, S. I. (2001). The Analytic Hierarchy Process--An exposition. Operations Research,
49(4).

Garcia, M. E., Mallot, R. W., & Brethower, D. (1988). A system of thesis and dissertation supervision:
Helping graduate students succeed, Teaching of Psychology, 7, 89-92.

Harding, A. G. (1973). The objectives and structure of undergraduate projects. British Journal of Educa-
tional Technology, 4,216-232.

Hockey, J. (1991). The social science PhD — A literature review. Studies in Higher Education, 16(3), 319-
332.

Rudd, E. (1985). A4 new look at post graduate failure. Guildford, England: SRHE and Slough: NFER-
Nelson

Saaty, T. L. (1980). The Analytical Hierarchy Process. New Y ork: McGraw Hill.

Wright, J., & Lodwick, R. (1989). The process of the PhD: A study of the first year of doctoral study. Re-
search Papers in Education, 4, 22-56.

Young, K., Fogarty, M. P., & McRea, S. (1987). The management of doctoral studies in the social sciences.
London, England: PSIL.

Zoia, T. K. (1981). Completing long term undergraduate projects: Some critical variables. Unpublished
masters thesis, Western Michigan University, Kalamazoo, MI.

31



Selecting a Doctoral Dissertation Supervisor

32

Biography
Subhajyoti Ray is an assistant professor at Xavier Institute of Man-
agement, India. He currently teaches courses in information systems,
and decision sciences. He has completed his doctoral programme from
the Indian Institute of Management, Ahmedabad in India, and his re-
search interest is eGovernment in developing countries.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [305 305]
  /PageSize [432.000 648.000]
>> setpagedevice


